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[Abstract]

'PROBLEM TO BE SOLVED To reduce dlsplay unevenness in the vicinity ofa’

panel perlpheral part m a constltutlon where columnar spacers are formed

“on the outsnde ofa dlsplay area.

'_S_OLUTION. ‘A liquid crystal'dlsplay deﬁ/ice is provided with an array |

substrate 11a, having pixel electrodes 8 and switching active elements 3 for
driving the pixel ‘el'ectrodes 8, a-color ﬁlt‘ert substrate 1a which has counter

electrodes 10 to the pixel electrodes 8 on a pattern of colored films 6 and a |

" light-shielding film 4, and columnar spacers 5 which are formed on the color -
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filter substrate 1a with a prescribed pattern form, a prescribed height, and a
prescribed density. A liquid crystal is sealed in the gap between the array
substrate 11a and the color filter substrate 1a, and the columnar spacers 5
formed on the outside 17a of the display area on the color filter substrate 1a
are provided on at least one colored film 6 and a light-shielding film 4. Thus
the same film constitution is given to the outside 7a of the display area and
the inside 17a of the display afea, and gap unevenness will not occur in the
vicinity of thé panel periphery, begause a difference- in height between the

inside and the outside of the display area will not occur.
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[Clairﬁs]
[Claim 1]

A liquid crystal display (LCD) device comprising an array substrate
having é pixel electrode and a switching active device for driving the pixel
electrode, a color filter substrate having a counter electrode of the pixel
electrode on a pattern of a coloration film and a light blocking film, columnar
spacers with a certain pattern and certain height formed with certain density
on the color filter substrate, and liquid crystals sealed in a gap between the
array substrate and the color filter substrate, wherein the columnar spacers
formed on a ndn-display region of the color filter substrate are formed on

the coloration film and the light blocking film of at least one or more colors.

[Claim 2] ,

A liquid crystal display (LCD) device comprising a color filter on an
array substrate having a coloration film and a resin film pattern on a pixel
electrode and a switching active device for driving the pixel electrode, a
counter substrate having a counter electrode of the pixel electrode,

columnar spacers with a certain patterr,i and height and density formed on

the color filter on the arfay substrate, and liquid crystals sealed in a gap

between the color filter on the array substrate and the counter substrate,
wherein the columnar spacers formed on a non-display region of the color
filter on the array substrate are stacked on the coloration film and the resin

film of at least one or more colors.

[Claim 3]
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The LCD device as recited in claim 2 including: an ITO electrode
formation substrate having a pixel electrode formed in a desired pattern, a
color filter substrate having a counter electrode of the pixel electrode on a
pattern of a coloration ﬁlm and a light blocking film and a resiﬁ filrh, and
columnar spacers with a certain pattern and height and density formed on

the color filter substrate, and liquid crystals sealed in a'gap between the ITO

electrode formation substrate and the color filter substrate, wherein the

columnar spacers formed on a non-display region of the color filter
substrate are stacked on the coloration film, the light blocking film and the

resin film of at least one or more colors.

[Claim 4]

A method for fabricating an LCD device comprising: forming a
pattern of a coloration film and a light blocking film on one substrate of two
facing subétrates and forming columnar spacers on the pattern; and
bonding the columnar-spacers-formed substrate and the other substrate,
wherein the light blocking film is formed on a non-display region of one
substrate, and at-the samé time, the colqration- film of one or more colors is
stacked on the light blocking film, on which the columnar spacers are

formed.

[Claim 5]
A method for fabricating an LCD device comprising: forming a
pattern of a coloration film and a resin film on one substrate of two facing

substrates and forming columnar spacers on the pattern; and bonding the



10

15

20

.25

columnar-spacers-formed substrate and the other substrate, wherein the
coloration film of one or more colors is formed on a non-display regioh of
one substrate, and at the same time, the resin film is stacked on the

coloration film, on which the columnar spacers are formed.

[Claim 6]
A method for fabricating an LCD device comprising: forming a

pattern of a coloration film, a light blocking film and a resin film on one

-substrate of two facing substrates and forming columnar spacers on the

pattern; and bonding the columnar-spacers-formed substrate and the other

substrate, wherein the light blocking film is formed on a non-display region - -

of one substrate, and at the same time, the coloration film of one or more

colors and the resin film are stacked on the light blocking film, on which the

.columnar spacers are formed.

[Title of the Invention]

LIQUID CRYSTAL DISPLAY DEVICE AND FABRICATION METHOD THEREOF

[Detaileddescription of the ln\}ention]
[Field of the Invention]

The present invention relates to a Iiduid crystal display (LCD) device
and its fabrication method and, more particularly, to an LCD device including
a color filter substrate with columnar spacer formed thereon which is

capable of enhancing display quality and a production yield.
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[Description of the Prior Art]

Figure 8 shows a sectional construction view of a TFT type LCD
device (referred to hereinafter as ‘liquid crystal panel’) in accordance with a
related art thin film tr_aﬁsistor. The TFT type liquid crystal panel 31f includes
an array substrate 11f and a color filter substrate 1f.

The color substrate 1f includes a glass substraté 2a, a light blocking
film formed on the glass substrate 2a, a color filter consisting of R, G and B
coloration films 6R, 6G and 6B (not shown), and a transparent electrode 10.

" The array substrate 11f incluvdes a glass substrate 2b, active devices
3a 5nd 3b each consisfing of a signal line and a scah line formed on the
glass substrate 2b, and a pixel electrode 8.

Alighment films 9a and 9b are formed at -both_facing surfaces of the
color filter substrate 1f and the array substrate 11f. Liquid crystal 14 is
charged in the gap with spherical spat:efs 15 between the substrates 1f and
11f, and a séaling materiél 13 is fixed at its edge portion. A polarization plate

can be attached on the surface of the panel according to a purpose of the

-liquid crystal panel 31f.

"The related art TFT liquid crystal panel 31f has many problemé to be

solved.

First, precision of the gap between the array substrate 11f and the
color filter substrate 1f is a critical factor for detgrmining a display quality.
Namely, if the gap is not uniform on the panel surface, a spot is created on
the surface, and if a panel gap is different from a designed value, panel
characteristics such as contrast is degraded.

Second, when black color is displayed by applying a voltage to the

6
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panel, light leakage occurs due to the spherical spacer 15 positioned
between a light blocking film 4 of a pixel, among the sphericél space-rs 15
inserted between the array substrate 11f and the color filter substrate 1f, and
density of the black color display deteriorates. Namely, contrast with white
color disp.lay deteriorates. |

Third, in case of fofrﬁ the panel, the spherical spacers 15 spread on
th_e substfate through a wet or dry method. When the spacers 15 spread,
coagulation of spacérs or introduction of a foreign material can occur to
cause a spot deficiency portion can be generated on the panel. Namely, the
yield of the pénel process deteriorates due to the spot deficiency portion.

For those reasons, recently, a method for forming the columnar
spacers on the substréte in advance has been proposed, instead of forming
the spherical spacers 15 according to the related art spreading method.

However, in the newly proposed method using the columnar Sbacers,
the columnar spacers must spread éntifely on the glass substrate as well as
at a display region (except for a seal pattern), likewise in the related art
where the spherical spacers spread.}

In other words, if the columnar spacers spread only at the displéy _

region, as shown in Figure 9b, a non-display portion 17e is attached by a

pressing force -applied in an up/down direction of substrates 1e and 11e
during a bonding process of a panel assembly process. Then, a gap 12f near
a seal 13vof the display region 7e inside thé seal 13 increases, and ‘in this
state, the seal hardens as it is, causing a display blot generated near the
panel periphery portion 18e.

In an effort to solve such a problem, as shown in Figure 9a, columnar

7
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spacers 5 spread also at. ‘a no’ﬁ-,display region _17d, forming the columnar
spacers entirely on the substrate 1d, so that although a pressure is applied
to substrates 1d and 11d up and down during a bonding process of the
panel assembly process, the substrates ére not deformed over the eﬁtire
area of the non-display region 17d and a display region 7d, and a uniform
gap can be formed also near the panel periphery bortion 18d, thereby

improving display quality.

[Probiems to be solved by the Invention]
Formation of the columnar spacefs on the non-display region can
enhance the display quality near the panel periphery portion, but since film

construction inside and outside the display region is different, a step occurs

| between both regions and thus the display blot of the panel peripheral

portion cannot be completely removed.-
In other words, the display region includes a switching active device

3, a light bloéking film 4, a coloration film 6 and a columnar spacer 5 while

the non-display region includes only the columnar spacer 5, causihg a step

difference therebetween. .Thus, when pressure is applied to the substrates in
the upldowh direction during the bonding process of the panel assembly
process, since the non-display region 17d is somewhat low, a gap of a
portion 12d of the display region 7d near and inside the seal increases, and
in this state, seal hardens, causing a display blot near the penal peripheral
portion.

Therefore, an object of the bresent invention is to provide a quuidv

crystal display (LCD) devi.ce.and its fabrication method capable of reducing

8
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‘a sfep between both display region and non-display region accordi'ng to

different film construction and preventing generation of a blot near a panel
peripheral portion in constructing columnar spacers on the non-display

region.

[Means for solving the problem]

To achieve these and other advantages and in accordance with the
purpose of the preseht invention, as embodiéd and broadly described herein,
there is provided a liquid crystal display (LCD) device as recited in claim 1 of
the present iﬁvention including: an array substrate having a pixel electrode
and a switching ac_:tiVe device for driving the pixel electrode, a color filter .
substrate having a counter electrode of the pixel electrode on a patter of a
coloration film and a light blocking film, columnar spacers with a certain
pattern and certain height formed with certain density on the color filter -
substrate, and liquid crystal sealed ina gap between the array substrate and
the color_filter substrate, wherein the columnar s‘pacers' formed on va ndn-
display region of the color filter substrate are formed on the coloration film
and the light blocking film of at least one or more colors.

Thus, since the columnar spacers formed on the non-display region
of the color filter substrate are stacked on the éoloration‘ film and the light
blocking film of at least one or more colors, film construction on the display
region and on the non-display region can be equal, preventing formation of.
a step between the both regions. In this case, the total thickness of the film
of the display region is the sum of the light blocking film, the coloration film, -

the columnar spacer, the counter electrode and the switching active device,
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while the total thickness of the film of the non-di;play region is the sum of
the light blocking film, the coloration film of at least one or more colors and
the columnar spacer. That is, the total thickness of the both films is almost
the same. Accordingly, in the bonding process of the panel assembly
process, gap non-uniformity near the panel peripheral portion does not
occur when pressure is applied in the up and down direction of the
substrates, and thus, a display blot is not generated.

To achieve the above object, there is also provided an LCD device és
recited in claim 2 including: a color filter on array substrate having
coloration film and resin film pattern on a‘pixel electrode and a switching
active device for driving the pixel electrode, a counter substrafe having a
counter electrode of the pixel electrode, columnar spacers with a certain
pattern and height and density formed on the color filter on array substrafe,
and liquid crystal sealed in a gap betwéeh the color filter on array substrate
and the counfer substrate, wherein the columnar spacers formed on a non-

display region of the color filter on array substrate are stacked on the

coloration film and the resin film of at least one or more colors.

Since the éolumnar spacers formed on the non-display region of the
color filter on array substrate are stacked on the coloration film and the
resin film of at least one or more colors, film construction of the display
re.gi'on and the non-display region can be the same without causing a step
between both regions. In this case, the total thickness of the film of the
display region'is the sum of the resin film, the columnar spacer, the counter
electrode and the switching active device, while the total thickness of the

film of the non-display region is the sum of the coloration film of at least one

10
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or more colors, the resin film and the columnar spacer. That is, the total
thickness of the both films is almost the same. Accordingly, in the boﬁding
process of the panel assembly process, gap non-uniformity near the panel
peripheral portion does not occur when pressure is applied in the up and-
down direction of the substrates, and thus, é display blot is not generated.
To achieve the above ébject, there is also provided an LCD device as
recited in claim 3 including: an ITO electrode formation substrate having a
pixel electrode formed in a desired pattern, a color filter substrate having a
counter electrode of the pixel electrode on a pattern of a coloration film and
a light blockiﬁg film and a resin film, and columnar spacers with a certain
pattern and height and density formed on the color filter substrate, and
liquid crystal sealed in a gap between the ITO electrode formation subétrate
and the color filter substrate, wherein the columnar spacers formed on a
non-display région of the color filter substrate are stacked on the coloration
film, the light blocking film and the resin film of at least one or more colors.
Since the columnar spacers formed on the non-display region of the
éoldr filter on array substrate are stacked on the coloration film and the
resin film of at ieaSt one or more colors, film construction of the display
region and the non-display region can be the sarﬁe without causing a step
between both regions. In this case, the total thickness 6f the film of the
display region is the sum of the light blocking film, the coloration.ﬁlm, the
lfesin film, the columnar spacer and the pixel electrode, while the total
fhickness of the film of the non-display region is the sum of the light
Blocking film, the coloration film of at least one or more colors, the resin film

and the columnar spacer. That is, the total thickness of the both films is

11
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almost the same. Accordingly, in the bonding process of the panel assembly
process, gap non-uniformity near the panel peripheral portion does not
occur when pressure is applied in the up and down  direction of the
substrates, and thus, a display blot is not generated;

To achieve the above object, there is also provided a method for
fabricating an LCD device as recited in claim 4 includihg‘: forming a pattern
of a coloration film and a light blocking film on one substrate of two facing
substrates and forming columnar spacers on the pattern; and bonding the
columnar spacers-formed substrate and the other substrate, wherein the
light blocking film is formed on a non-display region of one substrate, and at
the same time, the coloration film of one or more colors is stacked on the
light blocking film, on which the columnar épacers a.re formed.

Since the light blocking film is formed on the non-display region'of
one substrate and at the same time the coloration film of one or more colors

is stacked on the light blocking film, on which the columnar spacer is

. formed, film construction of the display region and the non-displéy region

can be the same- without cauéing a stgp between both regions. Accordingly,
in the bonding proqéss of the panel assembly process, gap non-uniformity
near the panel peripheral portion does not occur When pressure is applied in
the up and down direction of the substrates, an_d thus, a display Ablot is not
generated.

To achieve the above object, there is also provided a method for
fabricating an LCD device as recited in claim 5 including: forming a pattern
of a coloration film and a resin film on one substrate of two facing

substrates and forming columnar spacers on the pattern; and bonding the

12
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columnar spacers-formed substrate and the other substrate, wherein the
coloration film of one or more colors is formed on a non-display regibn of
one substrate, and at the same tfme, the resin film is stacked on the
coloration film, on which the columnar spacers are formed.

Since the coloratioﬁ film of one or more colors is formed on the non-
display region of one subsirate and at the same time the resin film is
stacked oh the coloration film, on which the columnar spacer is formed, film
construction of the display region and the non-display region can be the
same without causing a step between both regions. Accordingly, in the
bonding procéss of the panel assembly process, gap non-uniformity near
the panel peripheral portion does not occur when pressure is applied in the.
up and down direction of the substrates, and thus, a display blot is not
generated.

To achieve the above object, there is also provided a method for
fabricating an LCD device as recited in claim 6 including: forming a pattern
of a coloration film, a light blocking film and a resin film on one substrate of

two facing substrates and forming columnar spacers on the pattern; and

bonding the columnar spacers-formed substrate and the other _subétrate,

wherein the light blocking film is formed on a non}display region of one
substrafe, and at the same time, the coloration film of one or more colors
and the resin film are stacked on the light blocking film, on which the
columnar spacers are formed.

Since the light blocking' film is formed oﬁ the non-display region of
one substrate and at the same time the coloration film of one or more colors

and the resin film are stacked on the light blocking film, on which the

13
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columnar spacers are formed, film construction of the display region and
the non-display region can be the same without causing a step between
both regions. Accordingly, in the bonding process of the panel assembly

process, gap non-uniformity near the panel peripheral portion does not

-occur when pressure is applied- in the up and down direction of the

substrates, and thus, a display blot is not generated.

[Embodiment of the invention]

The first embbodiment of the preseht invention will now be described
with reference to Figures 1 and 2. Figurg 1 is a schematic sectional view at a
point when pressure is apblied to the columnar spacer color filter substrate
1a and the array substrate 11a in an up/down direction after bonding them.

With reference to Figure 1, the LCD device includes an array
substrate 11a having a rpixel electrode 8 and a switching active device 3 for
driving the pixel electrode 8, a color filter substrate 1a having a counterA

electrode 10 of the pixel electrode 8 formed on a coloration film 6 and a Iigﬁt

-blocking film 4, columnar spacers 5 ‘forme‘d with a certain pattern, height and

density on the color filter substrate 1a, and liquid crystal sealed in a gap

.between the array substrate 11a and the color filter substraté 1a, wherein the

columnar spacers 5 are stacked on the coloration film 6 and the light

blocking film 4 of at least one or more colors at a non-display Aregioh of the
color filter substrate 1a.
A method for fabricating the LCD device will now be described.

Figure 2 is a sectional view showing a process of the columnar spacer color

_ filter substrate 1a of a method for fabricating the LCD device in accordance

14
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with the first embodiment of the present inverition}

First, as shown in Figure 2a, a light blocking layer is férmed 6n a
glass substrate 2a and a light blocking film in a desired pattern is patterned
by a general photolithography.

~ As for the light blocking film 4, a resin film or a chrome film can be
discrihinately used, but in this case, a 0.1pm chrome film is used as an
example. A light blocking film 4 is patterned at a desired position on the non-
display region 17a. | |

With reference to Figure 2b, a pigment resistor is coated on the RGB
coloration ﬁlmé 6 (6R, 6G, 6B), which is then exposed and developed to form
a certain pattern. A spinner coating condition is set so as for the coloration
film 6 to have a thickness of 1.5um after it is complefely_formed; As for the
non-display region 17a, an exposure mask is designed such that a desired
pattern of the coloration films 6R and 6G can overlap on the first formed
light blocking film 4,- and the RGB coloration film 6 (6R,6G, 6B) is stacked
as two la,yerslin the display.regio.n‘7a. | '

Next, as shown in Figure 2c, with a metal mask set on the substrate,

'a desired transparent electrode 10 of ITO is formed by using an ITO spatter

unit.

Finally, as shown in FigAure 2d, a resin film is cda,ted by using a
spinner ahd then exposed to form columnar spacers 5. In the display region
7a, the columnar spacers 5 are formed-on a gate line of the black matrix
where the coloration film 6 is formed on thg light blocking film 4, and in the'
non-displéy region 17a, the columnar spacers are formed on the portion

where the light blocking film 4 and the pattern of the coloration film 6R and
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5G are stacked. The height of the columnar space can be determined
according to designing of a cell gap of the panel, and in this embodiment, it
is designed to be 5p. '

As shown in Figure 1, when the columnar spacer color filter
substrate 1a with the -above-descr_ibed film construction and the array
substrate 11a are bonded by a sealing material 13 thrdugh a panel process,
the total thickness of the film in the display region is 6.6um obtained by
adding 0.1pm of the light blocking film 4! 1.5um of the coloration film 6,
3.5prh of the columnar spacer 5, 0.1um of the ITO transparent electrode 10,
0.1um of the alignment film 9a, of the color filter substrate side, and 1.3um of
the switching active device 3, 0.1 pm of the alignment 9b qf the array
substrate side. Meanwhile, the total thickness of the film in the non-display
region is 6.6pum obtained by adding 0.1um of the light blocking layer 4, 3.0um
of the sum of the two-layer coloration film 6R and 6G, and 3.5um of the
columnar sbacer. That is, because. the film thickness of both sides is almost
the same, there is little deformation of the substrate and a uniform gap can
be formed eveh at the panel periphery pbrtion 18a. Thus, the uniform gap
can be formed over the entire display région and the substrate can have
good display quality. A fabricated TFT LCD device can have a panel gap with
4.7um obtained by subtracting 0.1um-of the pixe_l electrode 8 from the sum of
the 3.5um of the columnér spacer 5 and 1.3um of the switching active device.

The second embodiment of the present invention will now be
described with reference to Figures 3 to 5. Figure 3 is a scherhatic sectional
view at a point when pressure is applied in an up/down direction to a

columnar spacer color filter on array substrate 11b and an ITO-processed
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counter substrate 1b as bonded in a panel process of an LCD device in
accordance with the second embodiment of the present invention. |

As shown in Figure 3, the LCD device includes the coldr filter on
array substrate 11b having a pattern of the coloration fiImVG and the resih
film 16 on the pixel electrodé 8 and the switching active device 3 for driving
the pixel electrode 8. The LCD device also includés the columnar spacers 5
with a certain pattern, height and density formed thereon, and liquid crystal
id sealed in a gap between the color filter dn array substrate 11b and the
counter substrate 1b having a counter electrode 10 of the pixel electrode 8,
and in this casé, the columnar spaceré 5 are stacked on the coloration film 6
and the resin film 16 of at least one or more colors on the non-display region
17b of the color filter on array substrate 11b. |

A method for fabricating the LCD device will now be described.
Figures 4 and 5 are sectional view of a process of the columnar spacer color
filter substrate 11b in fabrication the LCD device in accordance with the .
second embodiment of the present invention.

As shown in Figure 4a, in forming the color filter-formed array
substrate 11b, the switching active device 3 is formed on the glass Substrate

2b by repeatedly forming a general semiconductor thin film and an

insulation film and performing etching by the general photolithography

method.

Next, as shown in Figure 4b, a black resistor with an organic pigment
dispersed is coated on the glass substrate 2b with the active device 3
formed thereon, and the light blocking film 4 is formed on the required

(desired) patterns by using the photolithography method. As an exposing
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device used for the photolithography, _a' proximity exposing device is quite
suitable. Or, in order to enhance precision of patterning, a miller projection
exposing device can be used. Preferably, the black hés material
characteristics of a resistance rate of above 10 12 ohm/cm, a-dielectric
constant of below 4 and an OD value of above 2.5 after its formation. The
spinner condition was set such that the light blocking ﬁlm 4 has a thickness
of 1.5um.

Next, és shown in Figure 4c, a pigment-dispersed photosensifive
resin 6R is formed on the resulting structure, which is thén exposed and
developed to form the pigment-disperséd photosensitive resin 6R in a
desired (required) pattern, and a contact hole is also formed.

The process is repeatedly performed on the three colors to form

RGB coloration film 6 (6R, 6G, 6B). A spinner coating condition was set such

that the coloration film 6 has a thickness of 1.5um when it is completed.

At the non-display region 17b, an exposure mask is designed to form
a desired pattern of the coloration film 6R, and then, the coloration film 6 is
formed at a portion on which the columnar spacer is to be formed
simultaneously when the RGB coloration film 6 (6R,6G,6B) at the in the
display region 7b_is formed.

And then, as shown in Figure 5d, after a planarization film 16 is
formed, a contact hole is formed. Preferably, the planarization film 16 is
formed as an acrylic photosensitive type resin. The planarization film 16 is-
stacked at the non-display region 17b when the planarization 16 is formed at
the display region 7b.

Thereafter, as shown in Figure 5e, a transparent electrode is formed

18
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~ on the entire surface by an ITO spatter, on which the pixel electrode 8 is

patterned by the photolithography, whereby the pixel electrode 8 with the
thickness of 0.1um can be formed to be electrically conducted with the
active device 3 with the contact hole interposed therebetween.

. Finally, as shown in- Figure 5f, a resin film is coated by using the
spinner, and then, exposed and developed to form the columnar spacers 5.
At the display region 7b, the coloration film 6 is stacked on the light
blocking film 4 to form the columnar spacer 5 on the gate line of the black
matrix, while at the non-display region 17b, the columnar spacer 5 is formed
on the ponién- where the pattern of the planarization film 16 is stacked on
the coloration film 6. The height of the columnar spacer 5 can be determined
according to designing of a cell gap of the panel, and in this embodiment,
the columnar spacer 5 has a hefght of 8um. In this manner, the columnar
spacer 5 is formed at the color filter on array substrate 11b.

As shown in Figure' 3, whén the columnar spacer -color .ﬁlter :
substrate 1a with the above-described film construction and the 'array

substrate 11a are bonded by a sealing material 13 through a panel process,

" the total thickness of the film in the display region is 6.6pm obtained by

adding 0.1pm of the light blocking film 4, 1.5um of the coloration film 6,
3.5um of the columnar spacer 5, 0.1pm of the ITO transpafent electrode 10,
0.1pm of the alignment film 9a, of the cblor filter substrate side and 1.3um of
the switching active device 3, 0.1um of the alignment 9b of the array
substrate side. Meanwhile, the total thickness of the film in the non-display
region is 6.6um obtained by adding 0.1um of the light blocking layer 4, 3.0pm

of the sum of the two-layer coloration film 6R and 6G, and 3.5um of the
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columnar spacer. That is, because the film thickness of both sides’is almost
the same, there is little deformation of the substrate and a uniform gap can
be formed even at the panel periphery portion 18a. Thus, the uniform gap
can be formed over the entire display region and- the substrate can have
good display quality. A fabricated TFT LCD device can have a panel Qap with
4.7um obtained by subtracting 0.1um of the pixel electrdde 8 from the sum of
the 3.5um of the columnar spacer 5 and 1.3um of the switching active device.

The third embodiment of the present invention will now be described
with reference to Figures 6 and 7.

Figure 6 is a schematic sectiona[ view at a point' when pressure is
abplied to a columnar sbacer color filter substrate 1c and a counter
electrode substrate 21c in an up/down direction after bonding them in a
panel process of an LCD device in accordance with a third embodimenf of
the p"fesent invention.

As Qhown-in Figure 6, the LCD device includes an ITO electrode
formation substrate 21c having a pixel electrode 8 formed with a desired
pattern, a color‘ﬁlter substrate 1c having a counter electrode 10 Vof' the pixel

electrode 8 formed on a pattern of a coloration film 6, a light biocking film 4

and a resin film 16, columnar space_rs 5 with a certain pattern, height and

density formed on the color filter substrate 1c, and liquid crystal sealed in a
gap between the ITO elecfrode formation substrate 21c and the color filter
substrate 1c, wherein columnar spacers 5 formed on a non-display region
17c of the color filter substrate 1c are stacked on the coloration film 6 of at
least one or more colors, the light blocking film 4 and the resin film 16.

A method for fabricating the LCD device will now be described.
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Figure 7 is a sectional view showing a sequenfial process of the
columnar spacer color filter substrate 1c. | |

First, as shown in Figure 7a,‘the light blocking layer is formed on a
glass substrate 2a and then a light blocking film 4 is patterned in a desired
form by a general bhotolithography.

As the light blocking film 4, a resin film or a chrome film can be
discriminartely used according to circumstances, and in this embodiment, a
1.0um pigment-dispersed resistor film is uéed. Also, a pattern of the light
blocking film 4 is formed at a desired position of the non-display region 17c.

Next, és shown in Figure 7b, a pigment resistor is coated on the RGB 7
coloration film 6 (6R,6G,6B), exposed and developed to form a certain -
pattern. A spinner coating condition was set such that the coloration film 6
can have a thickness of 1.5um after its completion. Meanwhile, as for the

non-display region 17c, an exposure mask is designed such that a desired -

~ pattern of the coloration films 6R can overlap on the first formed light

blocking film 4, and the RGB coloration film 6 (6R,6G, 6B) is stacked when
the RGB coloration film 6 (6R,6G,6B) is formed in the display region 7c.

And then, as shown in Figure 7c, a planarization film 16 is formed
and a step of the coloratio'n.ﬁImAG is leveled. An acrylic resin is quite suitable
for the planarization film 16. In this case, the planarizatidn film was coated
uﬁder the condition of 2um by using the spinner, but owing to the leveling
effect, the planarization film 16 formed on the coloration film 6 has a
thickness of 1.5um.

Thereafter, as shown in Figure 7d, the TIO transparent electrode 10 of

0.1pm is formed on the substrate by using an ITO spatter device, and a
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pattern in a desired form is formed by the Iithography method.

Finally, as shown in Figure 7e, the resin film is coated by the spinner
and then exposed to form the columnar spacers 5. |

In addition, in the display region 7c, the coloration film 6 and the
planarization film 16 are sequentially formed on the light blocking film 4, so
the columnar spacers are formed on the black matrix, and meanwhile, in the
non-display region 17c, the coloration film 6R pattern and the planarization
film 1l6 are secjuentially formed on t'h.e light blocking . film 4, on which the
c’olu_mhar spacers 5 are formed. The height of the columnar spacer 5 can be
determined according to designing of a .c‘ell gap of the panel, and in this
embodiment, it is 5um. |

As shown in Figure 6, when the columnar spacer color filter
substrate 1¢ and the counter substrate 21c are bonded by using the se'ali.ng
material 13 through a panel process, the total thickness of the film of the

display region is 10.9 um obtained by adding 1.0um of the light blocking film

- 4, 1.5 um of the coloration film 6, 1.5um of the planarization film 16 on the

coloration film, 0.1ium of the ITO tr«anspafent electrode 10, 6.5um of the

columnar spacer 5, 0.1um of the alignment film 9a of the color filter
substrate, and 0.1um of the pixel electrode 8, 0.1 pm of the alignment film 9b
of the counter substrate 21c. Meanwhile, the -total thickness of the film of the
non-display region is 10.5|;l:m obtained by adding 1.0um of the light blocking
film 4, 1.5um of the coloration film 6R, 1.5pm of the planarization film 16 on
the coloration film, 6.5um of the columnar spacer 5.

That is, because the film thickness of both sides is almost the same,

there is little deformation of the substrate and a uniform gap can be formed
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even at the panel periphery portion 18c. Thus, the uniform gap can be
formed over the entire display region and the substrate can have.good
display quality. A fabricated STN typé LCD device can have a pénel gap with
6.4um obtained by subtracting 0.1um of the pixel electrode 8 from 6.5um of

the columnar spacer 5.

[Effect of the invention]
According to the LCD device as recited in claim 1 of the present
invention, because the columnar spaces formed at the non-display region

on the color filter substrate are stacked on the coloration film and the light

. blocking film of at least one or more colors, the film construction on the

display region and the non-display region can be the same without causing

a step between both regions. In this case, the total film thickness of the

~.display region is the sum of the thickness of the light blocking film, the:

coloration film, thé columnar spécer, the counter electrode and the
switching active device, while the total film thickness of the non-'disp'lay
region is the sum of the thickness of the light blocking film, the coloration
film of at least one or more colors, and the columnar spacer. The both sides
of tdﬁl film thickness are almost the same. Thus, gap non-uniformity does

not occur near the panel according to pressing in the up/down direction of

- the substrates in the bonding process of the pa'nel' assembly process, so a

display blot does is not generated.
In addition, by virtue of the columnar spacers, the spot deficiency
due to coagulation of the spherical spacers as in the related art LCD device

with the spherical spacers, degradation of contrast caused by light leakage
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due to the spherical spacers, and gap non-uniformity due to non-uniform
spreading of spherical spacers can be enhanced.

According to the LCD device as recited in claim 2, ‘since the
columnar spacers formed on the non-display region of the color filter on
array substrate are stacked on the coloration film of at least one or moré
colors and the resin film, the film construction at the display region and at
the non-dispiay region can be the same without causing a step between
both regions. In this case, the total film thickness of the display region is the
sum of thickness of the resin film, the columnar spacer, the counter
electrode énd the switching_ active device,-while the total film thickness of
the non-display region is the sum of thickness of the coloratidn film of at
least one or more colors, the resin film and the columnar space. The both
sides of total film thickness are almost the same. Thus, gap non-uniformity
does not occur near the panel according to pressing in the up/down
direction of the substrates in the bonding process of the panel assembly
process, so a display blot does is not generated.

According to the LCD device as recited in claim 3, since the
columnar spacers formed at the non-display region of the color fiiter
substrate are formed on the coloration film of at least one or more colors,
the light blocking film and the resin film, the film construction at the display
region and at the non-display region 'can be the same without causing a step
between both regions. In this case, the total film thickness of the.display
region is the sum of thickness of the light blocking film, the coloration film,
the resin film, the columnar spacer and the pixel electrdde, while the total

film thickness of the non-display region is the sum of thickness of the light
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blocking film, fhe cdloration film of at least one or more colors, th_e resin film
and the columnar space. The both sides of total film thickness are almbst
the same. Thus, gap non-uniformity doeé not occur near the panel according
to pressing in the up/down direction of the substrates in the bonding
process of the panel assembly proc'éss, so a display blot does is not
generated.

In addition, tﬁe problem of the related art LCD device with the
spherical spacers can Be solved by virtue of the columnar spacers as those
in claim 1.

According to the method for fabricating an LCD device as recited in
claim 4, immediately when the light blocking film is formed on the non-
display region of one substrate, the coloration film of at least one or more
colors is stacked on the Iight blocking film, on which the columnar spacers
are formed, whereby the film construction at the display region and at the
non-display region can be the same Without causing a step between both .
regions. Thus, gap non-uniformity does not occur near the panel according
to pfessing. in the up/down direction of the substrates in the bonding
process of the panel assembly process, so a display blot does is not
generated.

According to the method for fabricating an LCD device aé recited in
claim 5, immediately when the coloration film of at Ieasf one or more colors
are formed on the non-display region of one substrate, tﬁe resin- film is
stacked on the light blocking film, on which the qolumna_r spacers are
formed, whereby the film'construction at the display region and at the non-

display region can be the same without causing a step between both regions.
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Thus, gap non-uniformity does not occur near the panel according to
pressing in the up/down direction of the substrates in the bonding process
of the panel assembly process, so a display blot does is not generated.

- According to the method for fabricating an LCD device as recited in

“claim 6, immediately when the light blocking film is formed on the non-

display region of one substrate, the coloration film of af least one or more
colors and the resin film are stac.ked on the light blocking film, on which the
columnar spacers are formed, whereby the film construction at the display
region énd at the non-display region can be the same without causing a step
befween b‘oth regions. Thus, gap non-unifdrmity does not occur near the
panel according to pressing in the up/down direction of the subsfrates in the

bonding process of the panél assembly process, so a display blot does is

not generated;

[Description of drawings]

Figure 1 is a sectional view of an LCD device in accordance with a

first embodiment of the present invention;

Figures 2A to 2D are sequential sectional views of a process of the
LCD device in accordance with the first embodiment of the present
invention;

Figure 3 is a sectional view of an LCD device in‘ accordance with a
segond embodihent of the present invention;

Figures 4A to 4C are sequential sectional views of a process of the
LCD. device in accordance with the second embodiment of the present

invention;
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Figures 5D to 5F are sequential sectional v_iews of a process after the
process of Figure 4;

Figure 6 is a sectional view of an LCD device in accordahce with a
third embodiment of the present invention;

Figures 7A to 7D are ‘sequential sectional views of a process of the
LCD device in accordance With the third embodiment of the present
invention;

Figure 8 is a sectional view of an LCD device in-accordance with a
conventional art; and

Figures' 9A and 9B show problems of the LCD device in accordance

with the conventional art
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